Evaluation on the Thermal Comfort from Reviews and Simulation at Seaside Resorts  by Jabarudin, Wan Mohd Taufiq Wan & Harith, Zarina Yasmin Hanur
 Procedia - Social and Behavioral Sciences  168 ( 2015 )  104 – 115 
Available online at www.sciencedirect.com
1877-0428 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of Centre for Environment-Behaviour Studies (cE-Bs), Faculty of Architecture, Planning & Surveying, 
Universiti Teknologi MARA, Malaysia.
doi: 10.1016/j.sbspro.2014.10.215 
ScienceDirect
 
AicE-Bs2014Berlin 
(Formerly AicE-Bs2014Magdeburg) 
Asia Pacific International Conference on Environment-Behaviour Studies 
Sirius Business Park Berlin-yard field, Berlin, 24-26 February 2014 
“Public Participation: Shaping a sustainable future”   
 
Evaluation on the Thermal Comfort from Reviews and 
Simulation at Seaside Resorts  
Wan Mohd Taufiq Wan Jabarudin *, Zarina Yasmin Hanur Harith 
Centre of Studies for Construction, Faculty of Architecture, Planning and Surveying, Universiti Teknologi MARA Shah Alam 
Abstract 
Wind-tunnel simulations using Particle Image Velocimetry were employed to evaluate the wind environment around 
two tested beach resorts in Malaysia. The models were placed in the test section of wind tunnel under the influence of 
16 wind directions. The results were then compared against the online reviews on wind environment criteria posted 
on two known travel review’s website. The results from both test showing similarities where average wind speed 
around the building is sufficient to give outdoor comfort while not enough for indoor comfort. The outcomes of the 
research seemingly to enhance physical requirements of seaside resorts towards sustainable development.  
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1. Introduction 
Filling the files, meeting schedules and driving in peak-hour have been daily routines for working 
citizens. These are the usual ways for almost every city dweller worldwide including Malaysia.  Working 
over 8 hours daily is stressful and exhausting. Thus, taking rest is a way to divert the shrouded brain and 
regain the lost energies and personal self-confidence. Resting is what we do to let stress subside. A good 
way of resting is to take up an enjoyable, non-rushed sport, hobby or a vacation. Vacation is a specific 
trip or journey, usually for the purpose of amusement or leisure and often spent with friends or family. A 
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person escapes from the hustle-bustle of city’s nature to a more relaxing environment for a quality rest. 
Thus, going for vacation is a best way to take rest and is important for one whom consistently experience 
stress. 
 However, in deciding the trip, there are several criteria on selecting a holiday destination. There are 
preferences studied by several researchers, Mohamad &Mohd Jamil, (2012) on the study of the choice of 
destination Kedah, Malaysia. In the study, they used the Fuzzy Hierarchical Technique for Order of 
Preference by Similarity to Ideal Solution (FHTOPSIS) method which was developed by Wang, et al., 
(2009). Instead of using the FHTOPSIS for thechoice of supplier, they applied onto the Tourist’s 
destination choice. Several factors and reasons affecting destination selection is described in Fig. 1. 
 
 
 
Fig. 1. The hierarchy structure of the choice of destinations in Malaysia on a preference analysis model for selecting tourist 
destinations based on motivational factors: A case study in Kedah, Malaysia)  
Source: Adapted from Mohamad &Mohd Jamil, (2012) 
A study on environmental perception by Sukkay & Sahachaisaeree, (2012) focussed on the design of 
popular resorts in Chiang Rai Provinces, Thailand. It shows that both the local and foreign tourists have 
different opinion on the comfort created by the environment.  
Other than in South-East Asia region, there was study conducted by Hsu, et al., (2009)on tourist 
perception on the selection analysis of tourist’s destination in Taiwan.   Barutçua, et al.,(2011)studied on 
the comparative analysis in the Tourist’s Perception and Satisfaction of Shopping in the Alanya Region, 
Turkey while Maitland, (2013) studied on the subjected tourist and places of preferencewhilst visiting 
London. The gender also affects the trend in Tourism Destination studied by Jucan & Jucan, (2013). 
In deciding a holiday destination, usually a person needs to know about the destination well before 
choosing. Pamphlets and advertisements are enticing and deceiving the true nature of the place. The 
wordby-mouth information is impractical as it limits to friends, relatives and acquaintances. Based on the 
previous researcher, online communication is a good public opinion source in deciding process. Thus 
today, the best information is through online. According to Bizirgiannia & Dionysopoulou, (2013), the 
growth of social media and Information and Communication Technologies (ICTs) has conveyed 
important changes in how the way users search, assess, produce, purchase and consume information, 
products and services. Meanwhile,Althaus & Tewksbury,( 2002) iterated that the agenda on online 
version of New YorkTimes have higher impact than the traditional method. In addition, political 
messages in online is easier to be absorbed by public  (Min et al., 2012). These show that the influence of 
online communication in public.  
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The user-generated content on the web is used to give textual opinion on the product or services by the 
existing user for others information. The reviews could be in blog, forum or on web specialize to critics 
and describe their experience. Finding opinion sources and monitoring them on the Web can still be a 
formidable task because there are many sources, and each source may also have a huge volume of text 
with opinions or sentiments. One of the method to summarise the texual information is Sentiment 
Analysis. According to Liu, (2010), Sentiment Analysis is a computational study of opinions, sentiments, 
subjectivity, evaluations, attitudes, appraisal, affects, views, emotions, etc., expressed in text and 
practised by commercial companies worldwide to review the customer feedback on their products. The 
Sentiment Analysis is one of the most used method on text analysis based on the survey done by Pang & 
Lee’s, (2008) and several researcher with numerical analysis on the validitiy of the Sentiment Analysis. 
(Davis & O'Flaherty, 2012) (Pang & Lee, 2008)  The sentiment Analysis Method is a new methodology 
under the Accelerating Social Sciences for the New Age (ASSANA) project. The aim of ASSANA is to 
develop, refine and distribute new methodologies for social science  (Cogburn et al., 2012) 
There are many tourist attractions globally meant for holidays; the beach resort is one of the main 
destinations. This paper is focusing on two beach resorts in Malaysia as the case study. The case study is 
selected based on the research by Wan Jabarudin & Harith, (2012) on controlling and harnessing wind 
around beach resorts for the comfort of the occupants. The study includes the simulation of wind 
environment in a wind tunnel where the wind is induced to the building models and simulated the effect 
of wind on pedestrian as well as the environment. Wind tunnel simulation is used to recreate the boundary 
layer as similar as possible to real environment and record data around the building when the used of on-
site equipment is impractical. 
Wind conditions strongly affect the air-change rate of a building as well as the comfort and safety of 
occupants. It also plays an important role in the dispersion of traffic related pollutants and diffusion of 
heat. If a wind environment generates sufficient amount of wind flow, the energy consumption of the 
building can be significantly reduced.  
The wind tunneltest showed the wind pattern around the building and the review test using sentiment 
analysis can be integrated and further established an indicative choice of holiday destinations.  
1.1. Theoretical framework 
The framework is threefold. Firstly, on-site weather data such as air temperature, wind speed, humidity 
and wind pressure were collected at both case studies using Velocical and Anemometer on critical areas 
of the site.  The on-site data is to determine the wind speed needed to be introduced and validated in the 
wind tunnel. To evaluate the wind environment of the test area, a-20 year weather data on the mentioned 
weather value is retrieved from nearby Malaysia Meteorological Department. On the other hand, internet 
reviews were gathered from two known internet review websites, TripAdvisor.com and Agonda.com.   
Secondly, scaled-down models of the sites were tested in the atmospheric boundary with surface 
roughness and air pressure is simulated inside the wind tunnel based on weather data. The wind speed, 
pressure and wind vector is measured using PIV on 1.5m height at critical points for 16 wind directions. 
The result will indicate the level of wind comfort for indoor and outdoor for resort occupants using the 
scale presented by previous research (Murakami &Morikawa, 1985) (Zain, et al., 2007).  Meanwhile the 
sentiment analysis is used on the gathered online reviews. 
Thirdly, the simulated results from the wind tunnel were correlated with the opinion summarization 
from the sentiment analysis. The correlation between the both results will show the relationship on 
comfort achievement. 
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Fig. 2. Theoretical framework structure 
1.2. Case Study 
The experiments were conducted on two case studies( 
 
) Merang Sutra Beach Resort (MSBR) and Lexis Port Dickson (LPD). The location is atthe east and 
west coast respectively of peninsula Malaysia. 
 
 
Fig. 3. a) Merang Sutra Beach Resort (right); b) Lexis Port Dickson (left) 
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2. Methodology 
2.1. PIV and wind tunnel 
The test conducted in the opensubsonic wind tunnel which has atest cross-section of 1.0m x 2.0m and 
length of 6m. The tunnel is operated by a 9 fan-blades powered by AC motor 37kW/50HP and equipped 
with appropriate floor roughness elements which enable to develop a boundary layer with flow that varies 
significantly from the test section floor to the ceiling.  The roughness elements basically act as earth 
surface roughness to artificially simulate the earth’s ABL. Fig. 4 shows the streamwise mean velocity and 
turbulence intensity profiles without the test model. The streamwise mean velocity profile normalized by 
the reference velocity (Uref) at a height of Zref= 0.7m exhibits a good power law with an exponent of n = 
0.14. This corresponds to the velocity profile over the open terrain. The local turbulence intensity defined 
by urms/ UZwas about 0.88% at the ground surface and normalized at the height of Zref0.2m. 
Particle Image Velocimetry (PIV) is an optical method to obtain velocity measurements and related 
properties in fluids. The fluid is pumped with tracer particles which, for sufficiently small particles, to 
follow the flow dynamics and vectors in the fluid. The motions of the seeding particles from two different 
frames (captured with high-speed camera in 2 milliseconds) are used to calculate speed and direction (the 
velocity field) of the flow being studied. The particles are visible after illuminated by laser projectile. The 
vector and speed are obtained through matrix correlation between two frames with after noise reduction 
applied. 
Fig. 4. Streamwise mean velocity and turbulence intensity profiles the simulated on Mean velocity and Turbulence Intensity 
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A double frame exposure PIV measures the velocity fields around the test models simulated as in an 
open sea. This system consists of a high-resolution camera, a laser with an optical arrangement to limit 
the physical region illuminated, a synchronizer to act as an external trigger for controlling and 
synchronizing the camera and laser. Fig. 5 showed the sequential set-up and PIV measurement system 
works. Since the present study is to assess the effects of wind patterns on and around the buildings, the 
models did not take into account the existing trees, setbacks and roof shape of buildings. 
 
Fig. 5. Schematic diagram of experimental set-up and PIV measurement system with improvising from schematic diagram by Lee, 
et al., 2009) ( a)  and  Vector fabrication in PIV method. Source: from presentation slide entitled: "Introduction to PiV advanced 
Processing methods And Time-Resolved PiV” by Mike Khoo and Wing Lai (b) 
(a) 
(b) 
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2.2. Sentiment analysis  
In using Sentiment Analysis, the review in the web is considered as opinion where they are subjective. 
An opinion from a single person is often not enough for action unless it comes from authorized person 
like judges or someone renowned. However, the opinions summarization from public is important. Below 
show the sentiment process created by Rambocas & Gama, (2013) 
 
Fig. 6. Sentiment Analysis Process  
Source: Adapted from marketing research: the role of sentiment analysis by Rambocas & Gama, (2013) 
The user submitted reviews for data is collected from both TripAdvisor.com and Agonda.com. Every 
textual opinion needs to be analysed ensuring the opinion is relevant with the topic studied. Liu, (2010) 
described opinion as an quintuple where it required five segments to bond  a relevant opinion to exact 
aspect or features needed. These five parts are: ej, ajk, soijkl, hi, tl is used to detect the sentiments in text 
by categorizing each phrase in the text. 
Here:  
ej  =  is a target entity or the object studied  
ajk  =  is an aspect/feature of the entity ej. 
soijkl  =  is the sentiment value of the opinion from the opinion holder hi on 
    feature ajk of entity ej at time tl.soijkl is either positive, negative, or 
    neutral, or other more granular ratings.  
 hi  = is an opinion holder  
tl  =  is the time when the opinion is expressed  
Correlating the two tests, the internet reviews quintuple analysis is: the entity (ej) is “the resort” and 
other synonyms related to it, the feature (ajk) is “environment”, the sentiment (soijk) is “comfort”, the 
opinion holder (hi) is “the reviewers” and the time (tl) is “during their stay in resort”. The classification is 
either the phrase is positive or negative. The classification method which called Semantic Orientation is 
as below. (Pang & Lee, 2008) 
SO(phrase) = PMI(phrase, “negative”) - PMI(phrase, “positive” 
An example of sentiment analysis for MSRB is: 
My colleague was attending a conference at this resort but we had been unable to book 
accommodation here and so had stayed at a nearby resort. This had been a dreadful experience and we 
were so pleased when rooms became available at Sutra Beach, so we checked out and moved here. It was 
such a pleasant and dramatic change. The Sutra Beach was very clean and comfortable with delightful 
grounds. The restaurant served a good selection of tasty food for dinner and breakfast and staff were 
pleasant and attentive. I was sad that we were only staying for the one night as I would have liked to stay 
longer. By Gordon Toulson in Nov 21, 2013  
From Toulson’s reviews (hj), the entity (ej) is the Sutra Beach resort and there are three features (ajk) 
which are: Firstly,the check-in services (ajk) which described with positive sentiment (soijkl) which is 
pleasant. Secondly,the room (ajk) is with positive sentiment (soijkl)and thirdly,the food (ajk)  is tasty and 
it is a positive sentiment (soijkl). Though ‘dreadful’ is mentioned, it is not considered as sentiment for the 
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entity as the word described their experience of late room booking at other resort. As the result, the 
review is considered a positive review for the duration (tl) of his stay in Sutra Beach Resort.  
While the example for LPD is: 
I had a wonderful time here. The room is just awesome. There is a glass panel on the room floor, so u 
can view the sea just underneath. How about that?! The bath tub is spacious. Room decorations are just 
perfect!At night, u can talk a walk around the connecting bridges and enjoy the breeze. Perfect for 
couples, I must say! And if u are alone, not to worry, the sound of the sea under your room is soothing 
enough to become a lullaby. By Harold Dean in Nov 9, 2012 
Here, Lexis Port Dickson is the entity (ej). Dean (hj) gives positive overall review on the site as he 
having a blast during his stay (tl). Then, the room (ajk) and its decoration (ajk) are also positive (soijkl) as 
“awesome” and “perfect” is mentioned. He also shows a positive review with surrounding wind and (ajk) 
described it with the “enjoy the breeze” (soijkl) phrase. With these entire positive phrases, this review is 
marked as positive review. And the process continues to other reviews. However the main comfort to be 
concerned is the wind comfort. Therefore, any opinion related to wind comfort will be stated on the 
result. 
2.3. Limitation  
The sentiment analysis is still new for research communities and the possibilities of usage is vast and 
still under development and procedure used in this research is based on guideline by  Liu, (2010) and 
Pang & Lee,( 2008). 
3. Result and Discussion 
3.1. PIV measurements analysis 
The result in  
Table 1 showed that the average wind speed for critical points from 16 wind directions around the site 
is 0.79m/s and 0.75m/s for MSBR and LPD sites respectively. Each pointer presents the critical area 
where normally at windward or leeward of the building and building’s corner. The maximum wind speed 
recorded on 1 point in MBSR is 1.34m/s and 1.69m/s. Meanwhile, the minimum wind speed recorded for 
MBSR is 0.26 and 0.08 for LPD.  To attain outdoor comfort, wind requires in the range of 0.7-
1.7m/s(Murakami &Morikawa, 1985) (Kubota & Ahmad, 2004) and indoor is 1.2m/s(Zain, Taib, & Baki, 
2007) (Wan Jabarudin & Harith, 2012).  It was, however, found that outdoor comfort is attained but not 
the indoor comfort. 
 
 
 
 
 
 
 
 
 
 
112   Wan Mohd Taufi q Wan Jabarudin and Zarina Yasmin Hanur Harith /  Procedia - Social and Behavioral Sciences  168 ( 2015 )  104 – 115 
 
Table 1 Frequency of wind velocity ratio of all points in 16 wind directions in each case 
Case Average wind speed at each points Average of the wind velocity in 
each wind direction 
Frequency of all data of the wind 
velocity ratio 
1 
 
Avg. 0.79 
Std. Dev. 0.269 
N. 400 
Max. 1.34 
Min. 0.26 
 
2 
 
Avg. 0.75 
Std. Dev. 0.372 
N. 480 
Max. 1.69 
Min. 0.08 
 
 
3.2. Sentiment analysis 
The total reviews gathered from both website for respective beach resort are 821 reviews for MSBR 
and 1647 reviews for LPD. The analysis was categorised as positive and negative reviews.  From the 
analysis, 60.1% and 33.3% gave positive and negative reviews respectively for MSBR and 80% and 12% 
gave positive and negative reviews respectively for LPD. The remaining reviews which are 6.6% for 
MSBR and 8% LPD are either neutral or abstaining.  Based on the percentile of positive and negative 
reviews, for MSBR only 53.3% out of 60.1% that gave positive reviews and 6.7% out of 33.3% who gave 
negative reviews on their comfort on the environmental perception (services, cleanliness, place and food 
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are excluded for the list). Meanwhile, for LPD, 66.4% from 80% that gave positive reviews and 10.7% 
from 12% negative reviews on this similar perception. Finally, there were only 6.7 % from 53.3% 
positive reviews and 6.7% from 33.3% negative reviews for MBSR. As for LPD, 11.5% from 66.4% gave 
positive reviews whilst 5.7% from 10.7% gave negative reviews on air comfort parameters respectively.  
 
Fig. 7. Comparative analysis on Comfort between two resorts 
Fig. 7 showed 28 reviews from MSBR and 22 reviews from LPD reviewed pertaining to air comfort. 
From the review analysis, it is indicated that most reviewers satisfied with the condition of outdoor air. 
Generally, the good reviews described on the comfort state during the outdoor activities due to the wind 
flow around the building. The room’s balcony also labelled with good critics. The balcony is shaded from 
direct sunlight and sea breeze make it is a perfect spot for sunset view. 
However, there are negative reviews on indoor air quality which is mainly due to poor internal air 
circulation. Reviewers complain about the musty and stale air inside their rooms. This eventually led to 
bad odours and discomfort. Most of reviews described the indoor is not comfortable. 
From here, the reviewers’ data concur with the results from the PIV simulation. 
4. Conclusion 
The wind performance is one of the main parameter in the total building performance. It also relates to 
the thermal comfort as the air velocity is one of thermal comfort variable. The wind velocity in Malaysia is 
practically low and it is impossible to generate energy using wind turbine. However, the wind is still 
needed to disperse the excessive humidity and air temperature in the building which is caused by sun 
radiation. 
The results from both test showing similarities where average wind speed around the building is 
sufficient to give outdoor comfort while not enough for indoor comfort. Based on the internet reviews, the 
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number of reviewer’s opinion on wind comfort is very small in ratio. The reason for this is that as the user-
submitted the featuresfor reviewing purposes, the questions are not structured to factors on the quality of 
air for the user or reviewer to input text information without restrain. Thus, most of the review generally is 
only limited on the perception that give most impact during their stay. 
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